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[571 ABSTRACT

A propeller shaft bearing is carried in an inner ring connected
to an outer ring by a resilient annular membrane. The outer
ring is secured to a vehicle body portion. An annular member
extends from one of the rings towards the other and upon rela-
tive displacement of the rings resiliently engages the other ring
to provide an increased spring rate for the membrane to resist
further relative displacement of the rings.

3 Claims, 3 Drawing Figures
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RESILIENT MOUNTING ARRANGEMENT

This invention relates to a resilient mounting arrangement
such as may be used to support a bearing for a propeller shaft
of a motor vehicle drive line. .

In a motor vehicle drive line for transmitting rotary drive
from an engine of the vehicle to a pair of opposed road wheels
of the vehicle, relative movement between the vehicle and the
drive line can cause axial or angular movement of a propeller
shaft forming part of the drive line, with consequent transmis-
sion of vibrations to the vehicle.

By the invention there is provided a resilient mounting ar-
rangement for a propeller shaft bearing of a motor vehicle,
which arrangement limits and dampens such vibrations caused
by axial or angular movement of the propeller shaft.

The appended claims define the scope of .the invention.
How the invention can be performed is hereinafter particu-
larly described with reference to the accompanying drawings
in which:

FIG. 1 is a schematic view, partly in section, of a motor
vehicle drive line including a resilient mounting arrangement
according to the invention;

FIG. 2 is a part-sectioned view to a larger
resilient mounting arrangement of FIG. 1; and

FIG. 3 is an end view of the resilient mounting arrangement
of FIG. 2. .

A motor vehicle drive line for transmitting rotary drive from
an engine of a vehicle (not shown) to opposed ones of a pair of
rear road wheels of the vehicle (not shown) which are inter-
connected by a rigid rear axle suspended from the vehicle, in-
cludes a divided propeller shaft 10, 14. The shaft 10 is con-
nected at a forward end by a sliding coupling 11 to a gear box
12, in unit with the engine. At its rear end the shaft 10 is con-
nected by a universal joint 13 to a shaft 14 which is also con-
nected to a differential gear 15 for transmitting the rotary
drive to the rear road wheels of the vehicle. As the rear axle,
suspension and rear road wheels, and the engine form no part
of the invention they are not shown in the drawing nor will
they be further described.

The shaft 14 is enclosed over the greater part of its length
within a tubular extension 16 of the rear axle (not shown), and
the extension 16 is secured at its forward end in a resilient
bushing 18 which is secured to a part 17 of a transmission tun-
nel formed in the floor pan of the vehicle body.

A bearing 19 is located between the universal joint 13 and
the bushing 18 and carries the shaft 14. The bearing 19 is
resiliently mounted in an arrangement secured to the part 17
of the transmission tunnel of the vehicle. The bearing 19 has
an-inner race 21 which carries the shaft 14, and an outer race
23, and balls 22 retained between the two races. The bearing
19 is secured in a bearing cage 24 which encloses the race 23.
The resilient mounting arrangement 20 for the bearing con-
sists of a rigid metal inner ring 25 which surrounds the bearing
cage 24 and has a coating of an elastomeric material thereon
to prevent metal-to-metal contact between the ring and the
cage. An outer rigid metal ring 26 surrounds the inner ring 25
and is spaced therefrom. The rings 25 and 26 are cylindrical.
Anannular resilient support membrane 27, of C-shaped cross
section, interconnects the rings 25 and 26, and is bonded as by
vulcanizing to the respective rings. The membrane 27 has on
its end portion bonded on the inner ring 25 an annular
frustoconical member 28 which extends from the inner ring 25
towards the outer ring 26. ’

The annular member 28 has a surface portion facing the
inner ring 25 and has ribs 30 formed on that portion. As best
seen in FIG. 3 these ribs extend obliquely and are so posi-
tioned as to lie substantially tangentially of the outer surface
of the shaft 14 when it is located in the bearing 19.

The arrangement 20 is asymmetric in that the membrane 27
is disposed at one end of the arrangement directed towards the
front of the vehicle and the other end of the arrangement is
open towards the rear of the vehicle: A seal lip 31 formed on
the membrane 27 engages the bearing cage 24.

The arrangement 20 is secured to the portion 17 of the vehi-
cle by means of hanger bolts (not shown). A rigid M-shaped
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connecting piece 32 fits around a portion of the outer ring 26,
and its end portions forming the outer limbs of the M have
slots 33 for reception of the bolts. A steel band 34 fitted
around the other portion of the ring 26 is welded to the con-
necting piece 32.

As seen in FIG. 2 the steel band 34 has an annular depres-
sion 35 therein into which fits an annular bead 36 on the outer
portion of the membrane 27 to secure the arrangement 20
against axial movement.

To avoid any metal-to-metal contact between the inner ring
25 and the bearing cage 24, the outer ring 26 and the steel
band 34, or the connecting piece 32, the rings are coated with
elastomeric material. The membrane 27 can provide some
part of this covering.

The arrangement 20 as shown in FIG. 1 has its closed end
facing forwardly, because when fitted the other way round it is
possible for dirt flung up by the front wheels of the vehicle to
enter the arrangement and damage it.

Although the annular member 28 has been shown as ex-
tending from the inner ring 25 towards the outer ring 26, it
could be formed to extend from the outer ring, towards the
inner ring. Also, although the member 28 has been shown as a
part of the membrane 27 it could be a separate element. In all
cases, it is important that the member 28 has its greatest radial
dimension at a point substantially midway along the length of
the arrangement 20.

In operation, the forward shaft 10 of the drive line is severe-
ly stressed by movement of the rear axle which is in part
located and guided by the extension 16 and the extension
transmits such axle movements to the shaft 14 and so through
the universal joint 13 to the shaft 10.

The resilient mounting arrangement 20 must be able to ab-
sorb both the angular movements of the drive line and also its
axial movement so that noises and vibration caused thereby
are reduced or obviated. Axial movement of the shafts 10, 14
occurs for example during braking of the vehicle and are due
to the resilient mounting of the engine and gear box. The slid-
ing coupling 11 allows for such axial movement at the shaft
connection to the gear box, and the resilient mounting ar-
rangement allows for this movement at the bearing 19. By
such movement the inner ring 25 is pushed out of its rest posi-
tion as seen in FIG. 2, in the direction of movement of the
shafts 10, 14 while the outer ring 26 remains in the position
shown. The membrane 27 connecting the rings is stressed, and
its cross-sectional shape is varied as the membrane deforms in
response to the stress imparted by movement of the ring 25.

If, for example, the shafts 10, 14 move in an axial direction
towards the gear box 12, then the membrane 27 is deformed
from the rest position shown in FIG. 2 so that under severe
axial movements the membrane 27 is so deformed that the an-
nular member 28 rests against it thus stiffening it and provid-
ing additional damping to reduce such axial movements.

The membrane 27 also deforms to take up angular move-
ments of the drive line. In such a case the position of the inner
ring 25 is varied in the sense of the angular movements of the
drive line. In its rest position the inner ring 25 is concentric
with the outer ring 26. Variation of the angular position of the
inner ring 25 is resisted by resilient engagement of the annular
member 28 with the outer ring 26, which engagement pro-
vides additional damping to that from the deformation of the
membrane 27. The positioning of the ribs 30 enables a desired
damping character. In the specific embodiment described
above a tangential arrangement of rib was found to be ad-
vantageous. However, in other applications a different posi-
tioning of rib, or a different shape of rib, curved instead of
straight for example, could be more advantageous.

The annular member 28 in effect increases the spring rate of
the membrane 27.

What is claimed is:

1. A resilient mounting arrangement comprising:

an inner ring adapted to carry a bearing;

a bearing carried by said inner ring;

an outer rigid metal ring spaced from said inner ring;
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an elastomeric coating on said outer ring, said coating in-

cluding an annular outwardly protruding bead used in

mounting the outer ring on a body portion of a vehicle;

single annular elastomeric support membrane, of C-

shaped cross section, interconnecting said coating and

outer rigid metal ring with said inner ring;

an annular frustoconical member extending from one of
said rings towards the other of said rings and movable, on
displacement of said rings relative to one another, into
resilient engagement with said other ring to thereby pro-
vide an increase in spring rate of said membrane to resist
further relative displacement of said rings.

2. A resilient mounting arrangement comprising:

an inner rigid metal ring adapted to carry a bearing;

a bearing carried in said inner ring;

an outer rigid metal ring spaced from said inner ring and
adapted to be mounted on a body portion of a vehicle;

an elastomeric coating on each of said rings;

a single annular elastomeric support membrane, of C-
shaped cross section, continuous with said coatings inter-
connecting said rings;

an annular frustoconical member formed on said membrane
and coatings;

said member extending from said inner ring towards said
outer ring and having a maximum radial dimension mid-
way along the axial length of said arrangement, said
member being movable on displacement of said rings
relative to one another, into resilient engagement with
said outer ring to thereby provide an increase in spring
rate of said membrane to resist further relative movement
of said rings;

said member having a surface portion facing said inner ring,
which portion is compressively deformable upon said
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resilient engagement of said member with said outer ring;
and ribs formed on said surface portion and effective to stif-
fen said member against said deformation.
3. In a motor vehicle drive line assembly having a propeller

5 shaft adapted to transmit rotary drive from an engine to a pair
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of road wheels of the vehicle a resilient mounting arrangement
comprising:

an inner ring adapted to carry a bearing;

a bearing carried in said inner ring and adapted to support
said propeller shaft;

an outer ring spaced from said inner ring and adapted to be
mounted on a body portion of a vehicle;

mounting means surrounding said outer ring, said mounting
means being secured to said body portion of said vehicle;

an annular support membrane, of C-shaped cross section,
interconnecting said rings,

an annular frustoconical member formed on said membrane
and extending from said inner ring towards said outer ring
and movable, on displacement of said rings relative to onc
another, into resilient engagement with said other ring to
thereby provide an increase in spring rate of said mem-
brane to resist further relative displacement of said rings;

said member having a surface portion facing said inner ring,
which portion is compressively deformable upon said en-
gagement of said member with said outer ring;

and ribs formed on said surface portion and extending
generally tangentially of the external surface of said
propeller shaft supported in said bearing, said ribs being
effective to stiffen said member against said deformation;

said member having a maximum radial dimension midway
along the axial length of said arrangement.

* * * * *



